A best evidence topic was written according to a structured protocol. The question addressed was whether muscle-sparing thoracotomy (MST), as opposed to posterolateral thoracotomy (PLT), results in better recovery. A total of 108 papers were found using the reported searches of which eight represented the best evidence to answer the clinical question. The authors, date, journal, study type, population, main outcome measures and results are tabulated. A recent large prospective, randomized, double-blinded, controlled study demonstrated a shorter length of stay in patients undergoing MST. It failed to demonstrate any significant difference in pain reported or pulmonary function. A separate prospective randomized controlled trial focussed on pain, pulmonary function, late shoulder range of motion and late muscle strength. It failed to show any significant difference in these domains between PLT and MST. While the mean 'opening time' is greater when performing a MST, this is negated by a shorter mean 'closing time' when compared with PLT. Overall, the evidence suggests that MST results in greater early (1 week) preservation of skeletal muscle strength and range of motion over PLT. This difference has disappeared at 1 month. There is little evidence to suggest a difference in pulmonary function or pain dependent on the thoracotomy type. Moreover, analgesic consumption is similar. However, there is an inverse relationship between the incision length and the post-thoracotomy syndrome.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. This protocol is fully described in the ICVTS [1] .
CLINICAL SCENARIO
When starting a new job as a registrar in thoracic surgery, you notice that your consultant takes care to cause minimal damage to the serratus anterior and lattisimus dorsi while performing a thoracotomy. As this differs from what you have previously been taught, you enquire as to his reasoning. He asserts that by sparing the muscles he preserves strength, enhances recovery and reduces pain. You resolve to review the literature. 
THREE-PART QUESTION

SEARCH STRATEGY
Search strategy using Medline from 1950 to May 2011 with the PubMed interface (muscle-sparing thoracotomy OR auscultatory triangle thoracotomy OR minimally invasive thoracotomy) AND ( posterolateral thoracotomy OR conventional thoracotomy) AND ( pain or strength or recovery).
SEARCH OUTCOME
One hundred and eight papers were found using the reported search on PubMed. From these, eight papers were identified that provided the best evidence to answer the question. These are presented in Table 1 . The MST group achieved its preoperative values of peak torque earlier than the PLT group MST had less effect on total work compared with PLT
The decrease in postoperative (at 3 months) MIP and MEP was statistically significant in those undergoing PLT but not those with MST
The differences in preoperative and postoperative (at 3 months) MEP and MIP were significantly higher in the PLT group
The authors concluded that for the preservation of muscle strength, especially in patients whose jobs involved manual work, MST should be the first choice rather than PLT. 82 ± 9 vs 85 ± 6 (P > 0.05) 66 ± 9 vs 63 ± 6 (P > 0.05) 92 ± 18 vs 95 ± 9 (P > 0.05) 68 ± 18 vs 71 ± 9 (P > 0.05)
Continued
Mean daily estimates of pain using the visual analogue scale (VAS) in the MST group were less than those in the PLT at all time points. These differences were statistically significant at 1, 3 and 5 days after surgery. The average requirement for narcotics in the MST group was significantly less than that in the PLT group at 3 and 5 days after surgery
The shoulder range of flexion in the sagittal plane was significantly reduced at 14 days after surgery in the PLT group. The range-of-motion in the MST group was significantly better than that in the PLT group. In other planes, the range of motion was significantly reduced in both groups for 2 weeks after surgery but returned to baseline by 1 month after surgery A postoperative seroma occurred in one patient in the MST group
Benedetti et al.
(1998), J Thorac Cardiovasc Surg, Italy [7] Prospective cohort study (level 3)
The study was performed in 24 patients; PLT was performed in 11 patients (4 had primary lung cancer and 7 had metastatic disease); MST was performed in 13 patients (7 had primary lung cancer and 6 had metastatic disease)
Neurophysiological recordings were performed 1 month after surgery to assess the presence of the superficial abdominal reflexes (mediated in part by the intercostal nerves), the somatosensory-evoked responses after electrical stimulation of the surgical scar and the electrical thresholds for tactile and pain sensations of the surgical incision Pain reported during hospitalization and after hospital discharge did not differ with respect to incision type There were no differences between the groups in the volume of epidural medication received, the number of patient-controlled boluses delivered or the number of patient demands made during the lockout phase of the patient-controlled epidural analgesia. There was also no difference between the groups in the amount of supplemental ketorolac and non-epidural opioids administered. The median length of hospital stay was 5 days for both groups
Postoperative physical activity levels were significantly less than those reported preoperatively, with a trend
BEST EVIDENCE TOPIC consumption and post-thoracotomy pain syndrome were the primary endpoints, whereas morbidity plus shoulder and pulmonary functions were the secondary endpoints. There were no differences in postoperative pain results, although the PLT group consumed more analgesics. The type of incision had no effect on 3-year post-thoracotomy syndrome. The MST group had better immediate shoulder strength but postoperative pulmonary function and complications were similar. Athanassiadi et al. [3] prospectively randomized 100 patients to compare the two incisions for postoperative pain and shoulder function during and after hospitalization. The two groups showed no differences in pain reported during hospitalization and after hospital discharge within 30 and 60 days. Early shoulder function (within a week) was shown to be better preserved in cases of MST. This difference did not persist at 1 month.
Ziyade et al. [4] randomized 50 patients with a diagnosis of primary lung cancer from January 2003 to December 2004. The aim was to compare the effects of PLT and MST on pulmonary and muscle strength. The two groups were compared in terms of shoulder abduction/adduction isokinetic muscle strength and respiratory muscle strength. Statistically significant differences were found when maximal expiratory pressure and maximal inspiratory pressure were compared preoperatively and postoperatively (at 3 months).
Akçali et al. [5] conducted a prospectively, randomized, blinded study involving 60 consecutive patients to compare PLT and MST techniques in terms of surgical approach time, postoperative pain (quantitated by narcotic requirements and the visual analogue scale), pulmonary function, shoulder strength and range of motion. There were no differences in operative surgical time, pulmonary function, shoulder range of motion, mortality or hospitalization time. Postoperative pain in the MST group was significantly less throughout the first postoperative week. Preoperative levels of muscle strength had returned by 1 month in both groups. The two groups were the same in terms of morbidity, with the exception of postoperative seromas, which showed a prevalence of 16.6% in the muscle-sparing group.
Sugi et al. [6] concluded from their prospective randomized study that the MST approach generated a smaller operative field (218 ± 31 vs 165 ± 41 cm 2 ) and required more operative time (87 ± 13 min) than the PLT (66 ± 12 min). Differences in the number of dissected mediastinal lymph nodes were insignificant. During the early postoperative days, pain and restriction of shoulder flexion were significantly less in the MST group than in the PLT group. Pulmonary function was reduced in both groups at 1 month after surgery but without any significant differences between both groups.
Benedetti et al. [7] performed neurophysiological recordings 1 month after either PLT or MST and correlated the degree of intercostal nerve damage to the severity of long-lasting postthoracotomy pain. The disappearance of the abdominal reflexes, a larger reduction in amplitude of the somatosensory-evoked potentials and a larger increase of the sensory thresholds to electrical stimulation for both tactile perception and pain, in patients who underwent a PLT, confirmed that PLT is associated with a higher degree of intercostals nerve impairment than MST. In addition, there was a high correlation between these neurophysiological parameters and the post-thoracotomy pain experienced by the patients 1 month after surgery, indicating a causal role for nerve impairment in the long-lasting post-thoracotomy pain.
Khan et al. [8] compared both incisions in terms of the difference between latissimus dorsi muscle strength, postoperative pain and chronic wound-related symptoms. At least one chronic post-thoracotomy symptom was reported by all patients. Differences in acute or chronic wound pain and other long-term wound-related symptoms were insignificant. There was 24% greater shoulder adduction strength in MST than PLT groups.
Ochroch et al. [9] performed a post-hoc analysis on a database originally generated to determine the effect of the timing of epidural analgesia on long-term outcome after thoracotomy. They sought to determine whether there was a difference in postoperative pain and recovery following PLT vs MST incisions. There were no differences between both incisions in the pain reported during hospitalization and after hospital discharge. Postoperative physical activity levels were significantly reduced compared with those reported preoperatively, with the MST groups functioning better after 8 weeks. The type of incision did not predict complications, morbidity or mortality. 
